Enaminone, (2E)-1-[4-(1H-imidazol-1-yl) phenyl]-4-methylpent-2-en-1-one (II) was synthesized by refluxing 1-[4-(1H-imidazol-1-yl) phenyl] ethan-1-one (I) with dimethylforamide dimethylacetal (DMF-DMA) under solvent-free condition for 12 hours. Finally, the dihydropyrimidinone derivatives containing imidazole moiety (1-15) were obtained by reacting enaminone, (2E)-1-[4-(1H-imidazol-1-yl) phenyl]-4-methylpent-2-en-1-one (II) with urea and different substituted benzaldehydes in the presence of glacial acetic acid. Dihydropyrimidinone derivatives containing imidazole moiety were synthesized in excellent yield by means of a simple and efficient method. All the compounds were confirmed by elemental analysis. e structures of all the compounds were confirmed by modern spectroscopic methods.
Introduction
Imidazole ring is an important five-membered aromatic pharmacophore, which is widely present in natural products and synthetic molecules.
e special structural feature of imidazole ring with desirable electron-rich feature is beneficial for imidazole derivatives to readily bind with a variety of enzymes and receptors in biological environment to exhibit broad bioactivities. Numerous imidazole-based compounds as therapeutic drugs have been extensively used to treat various types of diseases. Many potent marketed drugs like ketoconazole, miconazole, clotrimazole, misonidazole, alpidem, flumazenil, metronidazole, luliconazole, dacarbazine, cimetidine, and clonidine contain imidazole moiety [1] . Imidazole-based compounds presents various biological activities, such as anticancer, antifungal, antibacterial, antitubercular, anti-inflammatory, antineuropathic, antihypertensive, antihistaminic, antiparasitic, antiobesity, and antiviral [2] . A series of substituted aryloxy alkyl and aryloxy aryl alkyl imidazole were synthesized and evaluated in vitro as antileishmanial against Leishmania donovani [3] . Shingalapur et al. synthesized a series of novel 5-(nitro/bromo)-styryl-2-benzimidazoles derivatives and screened for in vitro antitubercular activity against Mycobacterium tuberculosis [4] . Puratchikody and Doble studied on 2-substituted-4,5-diphenyl-1H-imidazoles and checked the anti-inflammatory activity based on the Carrageenaninduced paw edema method [5] . Sharma et al. have synthesized 2-(substituted phenyl)-1H-imidazole and (substituted phenyl)-[2-(substituted phenyl)-imidazol-1-yl]-menthanone analogues and screened for antimicrobial activity against Gram-positive, Gram-negative, and fungal species [6] .
Pyrimidines have played an important role in the medicinal chemistry [7] . Pyrimidines are important scaffold in the field of medicinal chemistry because of their potential biological activities such as antitumor, antivirus, and antibacterial agents [8] . 4-Aryl-1,4-dihydropyridines like nifedipine was first introduced as antihypertensive into clinical medicine in 1975. Dihydropyridines are the most potent calcium-channel modulators available for the treatment of various cardiovascular diseases.
Substituted dihydropyrimidinone compounds show interesting biological properties. Dihydropyrimidinones have emerged as the integral back bone of calcium-channel blockers [9] and antihypertensive agents [10] . ese compounds exhibit a broad range of biological activities such as antiviral, antitumor, antibacterial, and antiinflammatory [11] . Dihydropyrimidinone compounds were first synthesized by Pietro Beginelli. e type of compounds was known as Biginelli compounds. e process comprised numerous reacting aldehydes with urea and a beta-keto ester to give a tetrahydropyrimidinone [12] [13] [14] . Dihydropyrimidines are associated with a broad spectrum of biological activities [15] .
e literature study suggested that compounds containing these two important scaffolds (imidazole and dihydropyrimidinone) may have significant therapeutic potential. In the present disclosure, a series of novel imidazole dihydropyrimidinone hybrids were synthesized and characterized by spectral data and elemental analysis.
Experimental
2.1. Chemistry. Solvents were procured from Merck. in layer chromatography (TLC) was performed on Silica gel 60 F 254 -coated plates (Merck) to check the purity of compounds. For performing FTIR, Perkin Elmer FT-IR spectrophotometer was used. Melting points were determined using Gallenkamp melting point apparatus. e samples were run in DMSO-d 6 with tetra methyl silane (TMS) as an internal standard. Molecular masses of compounds were determined by mass spectroscopy.
e CHN (Elementar Analysensysteme GmbH, Germany) was used for elemental analysis of the compounds.
Synthesis of (2E
ethan-1-one (I) (0.02 mol) and dimethyl formamide-dimethylacetal (DMF-DMA) (II) (0.023 mol) was refluxed for 12 h under solvent-free condition on a heating mantle, then the mixture was left to cool slowly at room temperature.
e precipitate was obtained. Diethyl ether was added to the precipitate, and filtration was performed under vacuum. e obtained product was recrystallized from absolute ethanol.
General Synthesis of 5-[4-(1H-imidazol-1-yl) benzoyl]-4-(substituted phenyl)-3,4-dihydropyrimidin-2(1H)-one (1-15).
A mixture of enaminone, (2E)-1-[4-(1H-imidazol-1-yl) phenyl]-4-methylpent-2-en-1-one (0.01 mol), different substituted benzaldehydes (0.01 mol), urea (0.01 mol), and glacial acetic acid (10 mL) was refluxed for 3 hours. e precipitates (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) were obtained by pouring the reaction mixture into the cold water (50 mL). e products were obtained by filtration under vacuum. e products were washed several times with cold water. e obtained products were recrystallized from glacial acetic acid (5 mL) and ethanol (100 mL) mixture. In the 1 H-NMR spectra, the signals of the individual protons of the compounds were verified on the basis of multiplicity, chemical shifts, and coupling constant. Analytical and spectral data for the compounds were in good agreement with the expected structures of the compounds. 
5-[4-(1H-imidazol-1-yl)benzoyl]-4-phenyl-3,4-dihydropyrimidin-2(1H)-one (1)
.
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(2-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (2)
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(4-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (3)
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(3-nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (4)
4-(4-chlorophenyl)-5-[4-(1H-imidazol-1-yl)benzoyl]-3,4-dihydropyrimidin-2(1H)-one (5)
4-(2,4-dichlorophenyl)-5-[4-(1H-imidazol-1-yl)benzoyl]-3,4-dihydropyrimidin-2(1H)-one (6)
4-(4-hydroxyphenyl)-5-[4-(1H-imidazol-1-yl)benzoyl]-3,4-dihydropyrimidin-2(1H)-one (8)
4-(3-hydroxyphenyl)-5-[4-(1H-imidazol-1-yl)benzoyl]-3,4-dihydropyrimidin-2(1H)-one (9)
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(3-methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (10)
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(2,4,5-trimethoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (11

5-[4-(1H-imidazol-1-yl)benzoyl]-4-(2,3,4-trimethoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (12
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(3,4,5-trimethoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (13).
Yield: 75%; m.p.: 128-130°C; IR (KBr) cm 
5-[4-(1H-imidazol-1-yl)benzoyl]-4-(2,4,6-trimethoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (14).
Yield: 74%; m.p.: 130-132°C; IR (KBr) cm 
(1-15)
Compd. R 
Results and Discussion
As shown in Scheme 1, enaminone, (2E)-1-[4-(1H-imidazol-1-yl) phenyl]-4-methylpent-2-en-1-one (II) was synthesized by refluxing 1-[4-(1H-imidazol-1-yl) phenyl] ethan-1-one (I) with dimethylforamide dimethylacetal (DMF-DMA) under solvent-free conditions for 12 hours. To prepare the final dihydropyrimidinone derivatives, a mixture of substituted benzaldehyde (0.01 mol) III, enaminone (II) (0.01 mol), urea (0.01 mol) IV, and glacial acetic acid (10 mL) was heated under reflux for 3 hours.
e precipitates of compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) were collected by vacuum filtration. e product was washed several times with water and recrystallized from glacial acetic acid and ethanol mixture.
1 H NMR spectrum of (II) displayed two singlets at δ H 2.89, 3.12 ppm due to the N, N-dimethyl protons and two doublets at δ H 5.80-5.82 and 7.63-7.65 ppm (d, J � 14 Hz) due to the ethylenic protons, in addition to the two doublets at the region δ H 7.0 ppm (2H, d, aromatic) and δ H 7.82 ppm (2H, d, aromatic). e value of coupling constant (J � 14 Hz) for the ethylenic protons indicates that the enaminones existed in the e-configuration which was also confirmed by singlecrystal X-ray crystallography [16] .
All of the compounds presented the D 2 O exchangeable broad singlet at δ H 7.83-8.30 ppm and δ H 9.39-9.71 ppm corresponding to the two NH protons. e H-4 and � CH protons of dihydropyrimidinone moiety were observed at δ H 5.45-6.12 and 8.37-8.49 ppm, respectively [17] [18] [19] . e presence of all carbon atoms for compounds was confirmed by 13 C NMR spectra. Molecular weight of compounds was confirmed by mass spectra. All the compounds gave molecular ion peak respective to their molecular weights. e detailed spectral results of 1 H NMR, 13 C NMR spectra and mass spectra are given in the experimental part. e spectral and analytical data confirmed the composition of the synthesized compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) .
e possible reaction mechanism for dihydropyrimidinone derivative containing imidazole (1-15) involves the acid-catalyzed formation of iminium ion intermediate from the substituted aryl aldehydes and urea. Reaction of iminium ion by enaminone of imidazole produces ureidenone, which cyclizes to form hexahydropyrimidine. Elimination of N(CH 3 ) 2 group from hexahydropyrimidine in presence of glacial acetic acid produces final dihydropyrimidinone derivative (1-15) containing imidazole moiety (Scheme 2).
Conclusion
In conclusion, novel Biginelli dihydropyrimidinone derivatives containing imidazole moiety (1-15) were synthesized efficiently in good yield with a simple method, consisting of three components in a single pot. e starting material enaminone was synthesized by reacting imidazole acetophenone with dimethylforamide dimethylacetal (DMF-DMA) under solvent-free condition. Novel dihydropyrimidinone derivatives were obtained by reacting enaminone with different substituted benzaldehydes and urea in presence of glacial acetic acid. All the novel synthesized compounds were fully characterized by spectral data and elemental analysis.
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